Nosocomial infection constitutes a major public health problem worldwide. Increasing antibiotic resistance of pathogens associated with nosocomial infections also becomes a major therapeutic challenge for physicians. Thus, the aim of this study was to identify post operative bacterial infections in the patients developing surgical site infections at a tertiary University hospital in North India during July 2013 to Dec 2013. Methods: One hundred and ninety six swabs/pus specimens from various types of surgical sites suspected to be infected on clinical grounds were processed, by standard methods and antibiotic susceptibility testing of all the isolates was done by using Kirby Baur disc diffusion technique.
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INTRODUCTION
Despite an improved understanding of the pathophysiology, methods of prevention and prophylaxis and technological advances that have been made in surgery and wound management, surgical wound infections remain the most common cause of post operative morbidity and mortality1. A surgical wound may get infected by the exogenous bacterial flora which may be present in the environmental air of the operation theatre or by the endogenous flora2. Surgical wound infection remains one of the most important post-operative complications, accounting for 10 to 20% of the hospital costs. Although total elimination is not possible, a reduction in the infection rate to a minimal level could have significant benefits in terms of both the patient comfort and the medical resources which are used3. The rate of infection of the surgical wounds is influenced by the duration of the pre-operative hospitalization, administration of the prophylactic antibiotics, the duration of the surgery and by the fact as to whether the surgery was emergency or elective. Patient factors and environmental factors, both local and general, like age and nutritional status and preexisting illnesses also determine the final outcome. Postoperative wound infection can occur from first day onwards to many years after an operation but commonly occurs between the fifth and tenth days after surgery4. It may originate during the operation i.e. as a primary wound infection or may occur after the operation from sources in the ward or as a result of some complications i.e. secondary wound infection5.6 and can be characterized by various combinations of the signs of infection (e.g. pain, tenderness, warmth, erythema, swelling, drainage)4. Most post-operative wound infections are hospital acquired and vary from one hospital to the other and even within a given hospitals and they are associated with increased morbidity and mortality5.
The site of infection may be limited to the suture line or may become extensive in the operative site and the infecting microorganisms are variable, depending on the type and location of surgery, and antimicrobials. Surgical site infections (SSIs) which account17% of all health care-associated infections are the second most common HAIs next to urinary tract infections. They occur after approximately 3% of all operations and result in greater lengths of stay and additional costs6.
The emergence of poly antimicrobial resistant strains of hospital pathogens has also presented a challenge in the provision of good quality inpatient care7. The battle between bacteria and their susceptibility to drugs is yet problematic among public, researchers, clinicians and drug companies who are looking for effective drugs8. Therefore, the aim of this study was to isolate bacterial pathogens from hospital acquired surgical site infection and determine their current antimicrobial sensitivity patterns among patients who had clean and clean contaminated operations at MM Institute of Medical Sciences and Research Mullana, Ambala.
MATERIALS AND METHODS
Study Centre
The present study was conducted at a tertiary care university hospital and study centre in North India, between July 2013 and Dec 2013.The hospital has more than 5000 surgical patients in general surgery, orthopaedics and gynaecology wards per year and on average ten major operations are performed per day. In addition, the hospital accepts referred patients from different parts of the region.
Clean Operations: a type of wound in which no inflammation is encountered and the respiratory, alimentary or genitourinary tracts are not entered and there is no break in aseptic operating procedure. 
Patients
The study group included all the clean and clean contaminated surgeries which were conducted in this hospital during that period. Procedures in which healthy skin was not incised such as opening of an abscess, burn injuries and donor sites of split skin grafts and contaminated and dirty surgeries were excluded from the study. The samples were collected from those patients who showed an evidence of surgical wound infections like a serous, sanguineous or purulent discharge, soaked dressing or gaping wounds. Purulent materials were collected on sterile commercial cotton swabs aseptically and gently to avoid contamination of the specimens with normal microbial flora of the skin.
Specimens were collected before redressing and administration of antibiotic therapy. Specimens were labeled, kept in a vial and transferred immediately to the laboratory for bacteriological examination. Then, one of the wound swabs was inoculated on to Blood agar and MacConkey agar plate9. The inoculated agar plates were incubated aerobically at 37 °C overnight. The other wound swab was used for Gram staining smears to make presumptive diagnosis10. The smear was screened for pus cells, the gram reaction, morphology, arrangement and number of types of the organisms and to select significant organism based on the quantitative measurements made on direct microscopy i.e. finding of bacteria on a given microscopic smear were taken as presence of 106 or more bacteria per swab which is reliably predicts a microbial load of >105 CFU/g of tissue11.
Antimicrobial susceptibility testing was performed using Kirby Bauer agar disc diffusion technique for the isolated pathogen12. A loop full of bacteria was taken from a pure culture colony and was transferred to a tube containing 5ml of phosphate buffer saline and mixed gently until it formed a homogenous suspension and the turbidity of the suspension was adjusted to the turbidity of McFarland 0.5 standard in a tube. On direct microscopy of samples collected from 196 clinically infected cases, 140 samples were positive for Gram staining for pus cells and organisms. In 20 samples, few pus cells and no organisms were seen and in 36 samples no pus and no organism was seen in direct microscopy. (Table3) Staphylococcus aureus (27.84%) and E coli (24.05%) were the commonest pathogens which were isolated, followed by Klebsiella pneumoniae (13.03%) and Pseudomonas aeruginosa (6.32%).(Table4).
GPC -Gram positive cocci; GNB -Gram negative bacilli
S.aureus (n=44) was the commonest isolate of which 52% (n=23) isolates were MRSA; all sensitive to vancomyicn and linezolid followed by chloramphenicol, gentamicin, ciprofloxacin and, 48% (n=21) isolates were MSSA (Methicillin sensitive Staphylococcus aureus). Enterococcus sp.(n=9) was 100% sensitive to vancomycin and linezolid (Table5). Piperacillin-Tazobactum, Ceftazidime, Tobramycin and Gentamicin are the common antimicrobials used for surgical prophylaxis and also for empirical therapy of SSIs. Gram negative bacilli isolated in our study were highly sensitive to these antibiotics ( Table-6 
DISCUSSION
Nosocomial infections, including surgical site infection, still form a large health problem and contribute substantially to patient morbidity, mortality, prolonged hospital stay, expensive hospitalization and prolonged therapy15,16. Emergence of poly antimicrobial resistant strains of hospital pathogens has also presented a major challenge in the provision of good quality in patient care7. The overall infection rate was 9.43 % in our study. This was in agreement with the overall infection rate which ranged from 2.8% to 20.19% in other studies17,18,19,20.
Cruse and Foord observed that the rate of infection of clean wounds was more useful as an indicator of control of infection of surgical wounds than the overall incidence17. So a detailed analysis of Clean and clean contaminated cases was conducted in this study, which definitely are the most useful measures in microbiological surveillance and research17. Accordingly, contaminated and Dirty surgeries were excluded from the study.In our study surgical site infection was significantly associated with class of wounds. For clean contaminated operations, 10.6% presented with SSIs and 4.4% for clean operations. This high rate of infection among former wound type is probably because of profound influence of endogenous contamination during the time of operation. The present study confirms the understanding that there is a gradual rise in incidence of wound infection as age advances. The infection rate was relatively high (27.3%) in the age group of >51 years old followed by 21-30 years of age group (12.6%). The higher incidence in patients above 60 years in our study is perhaps due to decreased immune-competence and increased chances of comorbid factors like Diabetes mellitus, Hypertension, other Chronic ailments and personal habits like Smoking and alcoholism.
In the present study, on direct microscopy of samples collected from 196 clinically infected cases 140, samples were positive for Gram staining for pus cells and organisms. In smears from 20 samples, few pus cells and no organisms were seen but 11 were culture positive. This may be probably due to low number of organisms which could not be detected by microscopy but, yielded growth on culture. Staphylococcus aureus (27.84%) and E coli (24.05%) were the commonest pathogens which were isolated. Similar findings were recorded by S.P. Srivastava et al21 and S.V.Bhatia et al22. The predominance S. aureus infection seen in this study is most likely associated with endogenous source as the organism is a member of the skin and nasal flora of the patients as it was explained by Isbori et al5 and Angu and Olila23. Infection with this organism may also be associated with contamination from the environment, surgical instruments or contaminated hands of the health professionals5,23. E.coli (24.05%) was the second most common isolated bacteria from SSI. This could be because of the profound influence of endogenous contamination from the bowel and hollow muscular organs of patients.
The present study has also indicated that most of S. aureus were resistant to penicillin and oxacillin. Most sensitive antibiotics in our study were: imipenem, meropenem, amikacin, piperacillin-tazobactum in Klebsiella sp., E.coli, and Pseudomonas sp., and vancomycin, linezolid in MRSA and MSSA. These drug combinations should be used for empirical therapy, though; the prophylaxis must be continued with lower drugs according to the available surgical prophylaxis guidelines to prevent selection pressure and spread of resistance. Predominant role of MDR bacteria in nosocomial infections similar to our study has been proved by many previous workers19,20,22,23. Infection by Multi drug resistant bacteria enhances the need of antibiotic stewardship and also indicates the need of proper disinfection of hospital environment.
Conclusion
In conclusion, the rate of nosocomial infection obtained in this study was comparable to other similar studies carried out in other countries. However, the bacterial isolates detected from our patients were resistant for commonly available and prescribed antimicrobial drugs. Therefore, antibiotics such as Ampicillin, Amoxicillin, Penicillin, Trimethoprim-sulphamethoxazole, Chloramphenicol and Ceftriaxone are not the drug of choice for treating patients with nosocomial infections in the study area. Hospital also needs to make a concerted effort to minimize hospital acquired infections by following strict aseptic operation procedures, effective methods of sterilization and patient management. 
